The risk of serious outcome in persons presenting to primary care with common regional musculoskeletal problems is unknown.
INTRODUCTION
Regional musculoskeletal conditions, such as back or shoulder pain, are common in primary care. One challenge for health professionals is that regional pain can occasionally be the presenting symptom of serious disease such as cancer.
Studies of patients presenting with problems such as back pain have suggested that rates of serious diagnoses like cancer are low. 1 However, epidemiological evidence about mortality from general population studies has suggested higher mortality, particularly cancer-related mortality, among people with widespread musculoskeletal pain. [2] [3] [4] Widespread pain might be a marker for other problems, but studies have also shown increased mortality in persons reporting regional musculoskeletal problems. 3, 4 However, another study found no increased risk of mortality or cancer in women with chronic pain. 5 There are few published estimates of the risks of serious disease or mortality in older people who present in primary care with common musculoskeletal problems, and whether any such risks vary with location (for example, the back or knee). This study has compared mortality rateslocation. It also compared the occurrence of one serious disease (cancer). The study was restricted to a group considered in guidelines about management of musculoskeletal problems to be at higher risk of serious problems, namely persons aged ≥50 years.
METHOD
This was a cohort study, with a maximum 10 years of follow-up, set within the General Practice Research Database (GPRD). Participants had either consulted with a new musculoskeletal problem in 1996 ('new problem' defined by no record of a musculoskeletal consultation in the preceding 2 years: the 'cases'), or had no record of any musculoskeletal consultation during 1996 and the previous two calendar years (the 'controls').
The GPRD is a computerised, high-quality, database of routinely collected general practice consultation data within the UK, covering around 5% of the population. 6 Contributing practices are required to achieve a set standard in recording consultation data. The correctness of recorded morbidity codes assigned to patients in the GPRD has been examined for several conditions by comparison with external information such as hospital information. [7] [8] [9] [10] Potential cases and controls for this study were identified from general practices which contributed to the GPRD from before 1994 to at least the end of 1996. Participants had to be registered continuously at the practices between those dates. Cases were defined as all persons who (i) had at least one recorded consultation during 1996 for a musculoskeletal problem; (ii) had no recorded musculoskeletal consultation in the 24 months prior to their first musculoskeletal consultation in 1996; and (iii) were aged ≥50 years at the time of this consultation. The definition of a musculoskeletal consultation was based on the morbidity Read Code (or OXMIS code equivalent) recorded in the general practice records. Read Codes are a common method of classification of morbidity in the UK in general practice.
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They form a hierarchy of diagnostic and process-of-care codes, with diagnostic codes grouped into chapters (for example, musculoskeletal, mental health). Musculoskeletal consultations were defined as a recorded code within Chapter N (Musculoskeletal and connective tissues disorders) plus relevant musculoskeletal codes from Chapters 1 (History and symptoms), R (Symptoms, signs, ill-defined conditions) and S (Injury and poisoning).
Cases were allocated to groups based on location of the problem (for example, the back or knee) at their first musculoskeletal consultation in 1996. Groups defined by back, hand/wrist, knee, hip, shoulder, neck, and foot were analysed in more detail (the 'case groups').
Controls were persons who had no recorded musculoskeletal consultation at any time during the calendar years 1994 to 1996 inclusive, matched by age, sex, and practice to cases. Some controls were matched to more than one case; hence the number of cases and controls are not identical. The baseline date was set at the date of first musculoskeletal consultation in 1996 for cases, and as 1 January 1997 for controls.
Statistical analysis
Demographic variables other than age and sex included body mass index (BMI), smoking, drinking, and deprivation. BMI was recorded for 83% of cases and 75% of controls, and the measurement closest to the baseline date was used. A BMI >25 was classified as overweight and >30 as obese. Smoking and drinking status is also incomplete and measured at different time points; people are crudely rated as smokers/non smokers and drinkers/non drinkers. Those with no recorded BMI, smoking or drinking status were classified as unknown for those variables to ensure they were not lost to the analysis. Each practice was allocated an Index of Multiple Deprivation score based on its geographical location. This score is a weighted index of components covering income; employment; health; education, skills and training; housing; and access to services. 12 Individuals in this study were grouped according to the deprivation tertile category of their general practice.
The outcome period for measuring mortality was defined as a maximum of 10 years following the date of baseline consultation in 1996 for cases, and from 1 January 1997 for controls. Diagnoses of cancers were identified separately for the 2 years prior to the baseline consultation (1 January 1997 for controls) and for the 10 years following baseline consultation. Cancer was defined as a consultation for malignant or pre-malignant neoplasms under Chapter B of the Read Code hierarchy (Neoplasms); benign neoplasms, which are also coded in this chapter, were not included.
How this fits in
Regional musculoskeletal problems are commonly seen in primary care. However, the risk of mortality or serious morbidity in persons presenting with such problems is unknown. This study shows that new consulting episodes of musculoskeletal problems in the back or hip are associated with higher subsequent cancer rates and increased mortality risk in older people. Although unexpected cancer and death in these patients remains rare, the ability of clinical signs and symptoms to identify persons at risk needs to be confirmed.
e106

Original Papers
In order to explore possible explanations of painrelated mortality in addition to cancer, pre-existing non-musculoskeletal comorbidity was also measured at baseline, as well as extracted records of osteoporosis and fracture diagnosed in the first year of follow-up. Non-musculoskeletal comorbidity was based on the number of diagnostic chapters (other than musculoskeletal) (Read Code Chapters A-Z) about which cases and controls had consulted in the 2 years prior to baseline; persons were categorised into low (0-2 Chapters), medium (3-5 Chapters) and high comorbidity (≥6 Chapters). Osteoporosis was defined as having the Read Code N33 (Other bone/cartilage disorders [osteoporosis]). Fractures were identified from relevant injury (Chapter S) and musculoskeletal diagnostic codes, and surgical procedure codes.
Crude mortality rates and cancer incidence rates during the entire follow-up period, and separately for the first year of follow-up, were calculated for all cases and controls, and for each case group. Persons with a pre-baseline diagnosis of cancer were excluded from the incidence-rate calculations for cancer. Date of death or cancer was defined as first recorded date of such in the GPRD records. Persons leaving the study because of departure from practice or departure of practice from GPRD added their proportion of follow-up at time of leaving the study to the denominator. Mortality and cancer incidence rates over the first year are expressed per 10 000 person-years at risk. For the full (10-year) follow-up analysis, they are expressed per 10 000 person-decades at risk. Standardised mortality ratios (SMRs), cancer incidence ratios, and pre-baseline cancer prevalence ratios, indirectly standardised by age and sex, were calculated with 95% confidence intervals (CIs) (based on the Poisson distribution) using the control group as the index population.
The exploration of causes of mortality was developed by modelling the mortality rate during the first year of follow-up in case groups compared with controls. First the extent of clustering within practices was assessed using a two-level (persons within practice) multilevel logistic regression with mortality as the outcome and no independent variables. The amount of variation in mortality rates that was between practices was low (1.1% of all variation). When the independent variables were then included in the model the coefficients and standard errors were virtually identical to those from a single level logistic regression. Therefore, in order to take into account time to event, a single level Cox proportional hazards regression was used for the main analysis, with censuring at the earliest of last collected data point, point of death, departure from practice, or the point at which the practice no longer contributed to GPRD. The first model was adjusted for age, sex, BMI status, smoking status, drinking status, and deprivation.
Associations with mortality were then further adjusted for separately: non-musculoskeletal comorbidity in the 2 years prior to baseline, diagnosis of cancer in the 2 years prior to baseline or first year of follow-up, and osteoporosis and fracture in the first year of follow-up. The final model included all these measures. A further analysis repeated the process but excluded those with a pre-baseline diagnosis of cancer. The proportionality assumption was assessed graphically and using Schoenfeld residuals 13 and deemed reasonable for this data. Analysis was performed using SPSS 15 for Windows, Stata 10 for Windows and CIA. 14 
RESULTS
Subjects
There were 48 206 cases with a new consulting episode of musculoskeletal problems identified within the GPRD from 179 general practices, and 40 254 controls; 38 822 (81%) consulted for a single, specified region (Table 1 ). The back was the most predominant region (19% of cases), followed by the knee (9%). Fifty-six per cent of cases and controls had more than 9 years of follow-up. Table 1 . Sub-groupings of cases based on region of first musculoskeletal consultation in 1996 (baseline). 9 .7 years (4.7-10.0 years) for cases and 9.4 years (4.5-9.7 years) for controls.
Demographic characteristics
The case groups were generally similar to each other, and to the controls, in terms of age, sex, and deprivation (Table 2) . People in the hip group were older (mean 70.6 years compared to 65.9 years for all cases) and more likely to be female (66% versus 56%). The knee group had the largest proportion of people who were overweight or obese.
Mortality
First-year mortality was 373 per 10 000 person-years at risk in the case group and 244 per 10 000 personyears at risk in the control group (Table 3) . Figures were highest for the hip (746 per 10 000 personyears), back (451 per 10 000 person-years), and shoulder (310 per 10 000 person-years) groups. Standardised mortality ratios (SMRs) exceeded 2.00 for the hip and back groups, and the SMR for the shoulder group was 1.42. The mortality rate in cases over the 10-year follow-up period was closer to controls than in the first year.
Recorded cancers
In the 2 years prior to baseline, there was a higher prevalence of cancer diagnosis in cases (322 per 10 000 persons) than controls (249 per 10 000 persons) ( Table 4 ). The highest proportions of prior cancer recording were for the hip, back, and shoulder groups with age-sex standardised cancer prevalence ratios of 1.3-1.5 compared to control group. The highest incidences of cancers in the 1 year following baseline were for the back (standardised incidence ratio [SIR] =1.79), hip (SIR = 1.34), and neck (SIR = 1.28) groups. These ratios were lower at 10-year follow-up but still indicated excess risk of cancer diagnosis (SIRs of 1.15 to 1.25) for these groups.
Modelling of mortality risk in the first year following musculoskeletal consulting episode
Risk of mortality in the first year was significantly higher for hip, back, and shoulder groups compared to controls after adjustment for age, sex, BMI, smoking, drinking, and deprivation ( 617 (7) 210 (5) 237 (7) 227 (7) 176 (5) 196 (6) 136 (7) 3206 (7) 1088 (3) a n (%) unless otherwise stated. 
DISCUSSION
Summary of main findings
This study has examined regional musculoskeletal problems in persons aged ≥50 years with no recent history of consulting about musculoskeletal problems. Mortality during the first year after presentation was higher in individuals whose new episode was located in the back, hip, or shoulder compared to controls, and this could not be fully explained by cancer or other comorbidity present at the time of the index consultation. These differences diminished substantially in size after 10 years. The incidence of cancer diagnosis was higher among cases than controls during the first year following the musculoskeletal consultation, particularly for those consulting with back problems. The difference between cases and controls was still detectable, although reduced in size, over 10 years of follow-up.
Strengths and limitations of the study
It has been demonstrated that GPRD guidelines on recording of repeat consultations leads to underestimate of consultation prevalence for chronic musculoskeletal problems. 15 However, it is a requirement of the GPRD that morbidity codes are entered at first diagnosis and hence incident cases should be comprehensively recorded. It is possible that symptoms of cancer may be recorded elsewhere than under the Neoplasms Chapter prior to diagnosis of cancer but the authors of this study were interested in determining malignant and premalignant neoplasms with a definitive diagnosis. It is unlikely that any cancer diagnoses recorded elsewhere would affect the associations found. Benign neoplasms were excluded. Future work will investigate whether back and hip pain is linked to specific types of cancer. Based on the number of diagnostic chapters for which subjects had consulted in the 2 years prior to baseline. Categorised into low (0-2 chapters), medium (3-5 chapters) , and high comorbidity (≥6 chapters). Two years free of consultation for musculoskeletal problems was arbitrarily selected as the definition of an incident case. It would be expected that ongoing consultations for the same problem would be recorded at least once during a 2-year period, if only to signify a change in treatment. The study participants are likely to represent older individuals with incident episodes of musculoskeletal problems, but may include some with long-term episodes that have worsened, or new episodes of longstanding problems.
The cause of death is not routinely recorded as part of the GPRD data collection and therefore it was not possible to ascertain the actual cause of death. Recording of death is quality assessed in the GPRD, and so should be of high validity. 6, 16 Based on the age and sex national mortality figures for England and Wales for 1998, 250 deaths per 10 000 population were expected in the control group in the first year. The actual figure of 244 per 10 000 suggests a comparable mortality rate in the control group to the UK general population.
This study has investigated regional problems rather than specific diagnoses. This matches community surveys of self-reported problems and is more relevant to the patient who will present initially with pain in a specific region, and who may not obtain a clear-cut diagnosis at the initial visit.
There was some loss to follow-up in terms of patients leaving the practice or their practice leaving the GPRD. There is no reason to believe these patients were substantially different to those with longer follow-up. Any differences should not affect the internal cohort comparisons which form the major analyses. The case and control groups had similar lengths of follow-up. The nature of the matching meant some controls were allocated to more than one case. Again this should not affect the conclusions, particularly relating to the differences between case groups.
The method of estimation of comorbidity was crude and does not reflect comorbidity occurring within the same Read Code Chapter. However, morbidity prevalence across Chapters will reflect the wide range of co-existing morbidities with which patients present in primary care.
Comparison with existing literature
This study relates to patients who choose to consult their GP. The relative ranking of incidence of consultations for regional musculoskeletal syndromes in primary care is similar to that based on prevalence of pain as reported in population surveys. 17, 18 A Dutch study in general practice showed a reasonably similar ordering of incidence of hip, knee, leg, foot and ankle consultations. 19 Individuals with inflammatory musculoskeletal disorders such as rheumatoid arthritis have been shown in GPRD data to have higher mortality rates than those with osteoarthritis or no arthritis, 20 but such conditions would form only a small minority of the new-episode consultations studied here. Diagnosed osteoporosis did not explain the higher mortality, although there is evidence from elsewhere that osteoporosis confers a mortality risk. 21, 22 However, osteoporosis may not be symptomatic or may not necessarily be diagnosed when present, and so misclassification is a possible explanation of this finding.
There is a currently unexplained risk of higher mortality in older persons presenting with back and hip problems in particular. This may link with the observation of increased mortality in adults reporting chronic widespread pain in the general population, [2] [3] [4] although that finding has not been consistently replicated in different populations. 23 Higher mortality in the present study groups might be restricted to persons with concurrent widespread pain in other locations. However, since the standard definition of widespread pain includes back or neck pain, it is equally plausible that back pain-associated mortality explains the earlier observations. The widespread pain studies tended to rule out psychological distress as an explanation of increased mortality; in this study underlying comorbidity did not explain it. General population studies have also identified a link of mortality with regional pain 3,4 although a Swedish study found elevated risk of mortality in those reporting pain in arms or legs but, in contrast to the current study, not for the back or hips. 24 A study of chronic pain in women did not find an association with mortality or cancer. 5 Entry criteria for this study's patients was based on a single consultation, and it is impossible to know what proportion were presenting with acute pain and what proportion had chronic pain for which they had not previously consulted. So this study does not investigate links with chronic pain specifically.
Previous studies did not assess short-term followup, which is where the current study identified the greatest risk. There is a small but consistent elevated mortality associated with the presentation of certain musculoskeletal problems in general practice, particularly in the first year after a new consulting episode, which remains unexplained.
Implications for future research and clinical practice
An important question is the likelihood of serious underlying problems in persons presenting with new musculoskeletal episodes. This study is reassuring. As an example, the figures would indicate that, in e110 e111 1000 consulters in this age group with a new episode of a back problem, there will be approximately 22 extra deaths than expected in the 12 months following the back consultation. Of these 22 cases, about seven would already have a cancer diagnosis. The figures also suggest that, in such a group of 1000 consulters, there will be approximately 24 extra cases of cancer linked to the back consultation; about 12 of these would already have been diagnosed prior to the back pain presentation. What is uncertain is how many of the 12 additional cases of cancer might have red flag symptoms and signs that could distinguish them from the other new back pain sufferers at the time of consultation. Clinical studies on such low-frequency events are difficult to conduct. However, the association between clinical features and red flag diagnoses is not strong. 1, 25 Clinical alertness to the possibility seems the practical conclusion, but further observational studies to reassure healthcare professionals that the current triage process in primary care does not lead to delays in cancer diagnosis would be helpful.
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